Field response check In
PDVD

Xuyang Ning

I l? Brookhaven
National Laborato ry



Induction plane hole pattern

3D Drift field

,,,,,
- ~
- N

Minimal symmetry for Drift Field 2
4mT T T T ’ 7 /" 5
// ,'/ / S
z=200mm;,/ . / e ®
cathode =" ! Z =
N PCB Quarter 30deg - Boundary
2 arrays to
describe:
one for boundary;
one for voltage.
Shield Then solved by
Induction FDM.
\
Induction2
collection NN
z=0 |




2D weighting field
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3D Weig htlng field &, strip direction
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Velocity, starting points and drift paths
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Induced current on v

Induced Current (arbitrary units)
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induced current on u

Induced Current Waveforms - First 10 Paths
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Drift path from last time:

XZ Projection
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Check geometry in detail

* Previous issues:
« Hard-coded values in drift and 3D weighting fields
« PCB gap set to 200 (no unit)

Signal cables to e Default 0.1 mm grid spacing — incorrect 20 mm distance
FEE in chimney
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u&v strip
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Updated geometry
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electron paths

XZ Projection
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Check a single path




Current; u

Induced Current Waveforms - First 1 Paths
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urrent; v
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Current;

Induced Current Waveforms - First 1 Paths
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All Drift Paths (n=132)

Check Drift paths

rescale this area in a more
reasonable scale:

-

Drift field seems fine.




Bug found in Welghtlng field: 2D weighting field:

Inductionl - weight3dfull_u (z=30.1mm)

X (mm)

3D weighting field active wire setting has a bug

A

Induction 1 (30.2mm)

Shield (33.4mm) Lo
1.0

251 D
25 A M 03'5
Oﬂ‘g s
s} 201 K]
201 LA 5

- L 0.6
,‘g 0.6 1, i :
g 15 - g 1] E
e = ; I
o 048 - 040
> 10 + = 10 A >
ru
o h=!
g 0.2 5

S i X
5 4 0.2 8 5 8

04 : : : : : 0.0 0 : : ; if plane==2 and v==0:

0 100 200 300 400 500 0 100 200 300 half = int((Nstrips—1)¥3/2)
X (grid points) X {grid points) arr[halfxshapel[@]:(half+1)*shapel[@],0:shapel1], pcb Mow_edge] = gbarr_1[:,:)§
arr[halfxshapel@]:(half+1l)*shapel[@],shapel1]:2%s gbary 4[ 01
. . . i . . i arr[ (half+1)*shapel[@]:(half+2)*shape[@],0:shapel[§],pcb_low_edge+pcb_width(] gbarr_4[:,:,0]
https://github.com/brettviren/pochoir/blob/confings _and_instructions/pochoir arrl (half+1)kshapel]: (half+2)#shapel@], shape[1] qfarr_il:,:,0]
H half+2 h 01:(half+3 h [@]1,0:sh [1 b_low_edge] = gb _A0:4:, 01
/qen_DCb_3DStI’IDS_30deQDV#L79C68—L79C79 arr[ (half+2)*shapel@]: (half+3)*shape shape pc ow_edge gbarr

arr[(half+2)*shapel[@]:(half+3)*shape[@],shape[1]:2*xwapel[1],pcb_low_edge gbarr_&[:,:,0]



https://github.com/brettviren/pochoir/blob/confings_and_instructions/pochoir/gen_pcb_3Dstrips_30deg.py#L79C68-L79C79
https://github.com/brettviren/pochoir/blob/confings_and_instructions/pochoir/gen_pcb_3Dstrips_30deg.py#L79C68-L79C79
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Averaged Current; u;

Averaged current for
132 paths inside
small drift volume




Averaged Current; v




Averaged Current; w
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From Sergey’s original FR

Middle Path Current (Path 63): protodunevd_FR_3view_speedl1d55
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backup: imgaing crushed point

13£110 Lis . woL 1mg 1 Surigiiiings LiLing=danooeL=ms=dCcL1lVe_J=1dCel> danoue=< 1dieE=l 5LICE=L148 ALLULG Crediing >L1mp LepLuoodetr

132177 [ 8. D[ img ] <GridTiling:tiling-anode2-ms-active_3-facel> anode=2 face=1 slice=2124 ALLOC: creating measures vector, nlayers=5
132178 [ aa. D[ img ] <GridTiling:tiling-ancde2-ms-active_3-face@> anode=2 face=0 slice=2124 MEMORY: RS55=1316 MB at start

132179 [ :08. D[ img ] <GridTiling:tiling-anode2-ms-active_3-face®> anode=2 face=8 slice=2124 ALLOC: creating SimpleBlobSet

132180 [ 08 . D[ img ] <GridTiling:tiling-ancde2-ms-active_3-face®> anode=2 face=0 slice=2124 ALLOC: creating measures vector, nlayers=5
132181 [ 8. D[ img ] <GridTiling:tiling-anode2-ms-active_2-facel> anode=2 face=1 slice=2124 MEMORY: RSS=1316 MB at start

132182 [ 8. D [ img ] <GridTiling:tiling-anode2-ms-active_2-face@> ancde=2 face=0 slice=2124 MEMORY: RS5=1316 MB at start

132183 [ 08 D[ img ] <GridTiling:tiling-anode2-ms-active_l-facel> anode=2 face=1 slice=2124 MEMORY: RSS=1316 MB at start

132184 [ L) D [ img ] <GridTiling:tiling-anode2-ms-active_1l-facel> anode=2 face=1 slice=2124 ALLOC: creating SimpleBlobSet

132185 [ 08 1 D[ img ] <GridTiling:tiling-anode2-ms-active_l-facel> anode=2 face=1 slice=2124 ALLOC: creating measures vector, nlayers=5
132186 [ L) 1 D[ img 1 <GridTiling:tiling-anode2Z-ms-active_l-face@> anode=2 face=8 slice=2124 MEMORY: RS55=1316 MB at start

132187 [ 8@ 1 D[ img ] <GridTiling:tiling-anodeZ-ms-active_l-face@> anode=2 face=@ slice=2124 ALLOC: creating SimpleBﬂchSet

132188 [ 108 1 D[ img 1 <GridTiling:tiling-anodeZ-ms-active_l-face@> anode=2 face=8 slice=2124 ALLOC: creating measures vector, nlayers=5
1321889 [ L) D[ img ] <GridTiling:tiling-anode2-ms-active_@-facel> ancde=2 face=1 slice=2123 MEMORY: RSS5=1316 MB at start

132190 [ L) D[ img ] <GridTiling:tiling-anodeZ-ms-active_ @-face®> anode=2 face=@ slice=2123 MEMORY: RSS=1316 MB at start

132191 [ L) D[ img ] <GridTiling:tiling-anode2-ms-active_@-facel> ancde=2 face=1 slice=2124 MEMORY: RSS=1316 MB at start

132192 [ 08 D[ img ] <GridTiling:tiling-anode2-ms-active_@-face®> anode=2 face=@ slice=2124 MEMORY: RSS5=1316 MB at start

132193 [ i) D [ glue ] <FrameFanout:sn_mag_fout_@8_8> call=1: see EOS

132194 [ 1) D [ glue ] <FrameFanout:sn_mag_fout_1_8= call=1: see EOS

132195 [ 100 D [ glue ] <ChannelSelector:chsel2> see E0S at call=@

132196 [ 31 D [sigproc ] <OmnibusMoiseFilter:nf2> E0S at call=1

132197 [ H: L] D [sigproc ] <OmnibusSigProc:anode2sigproc2> EOS at call=1 anode=2

132198 [ 31 D[ img ] <CMMModifier:cmm-mod-anode2= see EOS at call=1

132199 [ : 08 D[ img ] <FrameMasking:frame-masking-anode2= see EO0S

132200 [ i1 D [ img ] =ChargeErrorFrameEstimator:cefe-anode?> see EOS

132201 [ ;00 D [ glue ] <FrameFanout:fan_active_masked-anocde2> call=1: see EOS

1322082 [ i) D [ glue ] <FrameFanout:multi_masked_slicing_tiling_anode2-ms-masked> call=1: see EOS

132203 [ L] D[ img ] <MaskSlice:slicing-anode2-ms-masked_2> E0S

132204 [ 100 D [ glue ] =SliceFanout:slicefanout-anode2-ms-masked_2> sending out 2 EOSes

132205 [ i) D[ img ] <GridTiling:tiling-ancde2-ms-masked_2-facel> EOS

132206 [ 33 D[ img ] =GridTiling:tiling-anode2-ms-masked_2-face@> EOS

1322087 [ i) D [ glue ] <BlobSetSync:blobsetsync-anode2-ms-masked_2> EOS

132208 [ ) D[ img ] <MaskSlice:slicing-anode2-ms-masked_l= E0S

132209 [ i) D [ glue ] <SliceFanout:slicefanout-anode2-ms-masked_1> sending out 2 EOSes

13237371 r - A nor A 1T afridTilinans+ilina_anadad me _marclkad 1_Ffaral- ENC




. @® 7 - —xning@dunebuildd2:~ — ssh xning@dunebuild02.fnal.gov — 185x43
1 0] s8] 5 [ e.ex] 9 [ 0.0%] 13
2 [ 2.7%1 6 [ 1.3%x] 10 [ 0.0%] 14
3 L[]]Il 6.8%]1 7 [| e.7x] 11 [ @.e8x] 15
& L[] 2.8%] B I 8.8%] 12 [ 8.8%] 146
MemL [ | [ | [{IT0CEPPEEEREEEEEr et e e e e et ryy|3e.3e/3e.86]  Tasks: 3, & thr; 1 running
Swp [ [P EEET e e e e e e e e e e rr i 13.996/4.886]  Load average: 2.18 1.44 1.81

Uptime: 5 days, 86:36:53

18 xning 28 B 16B3M 5984 2348 5 8.8 B.8 9:80.88 appinit
11 xning 28 B 1683M 5984 2348 S 0.8 9.0 B:00.80 appinit
12 xning 28 B 1683M 5984 2348 S 0.8 9.0 9:80.80 appinit
14 xning 28 B 14868 368 4 5 9.8 9.0 0:00.80 /bin/bash
& xning 28 @ 1683M 5984 2348 S 0.8 9.8 @:00.85 appinit
17 xning 28 @ 1683M 5984 2348 S 0.8 9.0 @:00.82 appinit

1 xning 28 B 1483M 5984 2348 5 0.8 9.8 9:00.10 appinit
2@ xning 28 B 21688 2920 1744 R 8.7 9.8 @8:81.37 htop
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